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£££&v*| isrisosi eeaHtftia ?t*2 a3emis?ics 



le f<s>ess ft -wtiojiene tafci^ into acrobat tij« 

al&stic twisting si" Ihs vi*M? to i&ags forc&s# S%i 
lift ftiit|riW*i#i slo^; ifee ff>*2 if calculated the fff» 

ti'sSMtte* of ike srJ of tbo :*l*t at st&liozxs 60 ft&d 

9C. i af tbo se-rist?** SFfe* tri** f:~r a giwra lift 

diipiri taction is e&l-tralalsd zr atfeaksi of lafjte&ea li&Cfi 
JU a ai^rleal ^r.rt lc,' Uwb f4&Te*i on R Swiss . siXtiary 
3* £7 airpl&s* 'ire csi^liis-i* Cosspar ritfc tb* sVrip 
&*tfc&£ «it4 oritur* s* ^i'^sajjBJy^f setied are 



Xirjg* deflecting, forces act ffi tjt^ 



itosts £^$M* 4iffer^st fr5*5 thssc resulting rrsa. -ffcfe 

fere-* the rtgtS srt&£* 



5 4>f Interest ^rr is isvsstiy^t*- i^ess fifcsi '£>mt~ 
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I *a tlsasJc 2r 4 J. Aekarst, last itut* for AaroAy- 

aaolas a* tfa* Sl&£* ?£&&ai*c2*e Esc&se&als* Zurich, for Slia 
i&?sr*st is this rsssarch, sicw* at ssuaarott* tires Igr Ms 
sB^gsstisms* As a pri*ats assistant cf Prafssss* tsrssr, 
4% • iss 2ue2i3c^l«* I fcsss&s* familiar icri^li sialics as 

aprlted te aircraft ♦ Farther ♦ I wlsfe to tbanic tie £rsijp£~ 
tseh&isc&s Afcteilw*€ at 3«rr>, fra* skca I **s &&ls to MN£< 
taia elastic £ata of ths sin* fmetcri: of 1*2?. 



*fce £*il*!ilatlea of the fiaai Isforaat lefts* ccx&si&*3*~ 
1^ &&* mtraal relation feetassm wis^E fore** iaf««»- ■ 
tlsas, inrolwss ts* faafi^jMstal pro&XssUit . 

!♦ Calculation cf ths lift M jtritatie* mlGTug t&# 
sp*& of ths def orstea.'^ias; 

C*l6ul*ti*» of tha alttg defor©atlacs for 
lift forces* 

Tfe-srs are ilffsrs&t tj-ps* of wis*? 4af©ms*iWfc« Jteaa* 
ttftt, tas aisg twist Is sf prsdc^i-aar.&ag ispert&ae* 
ataaa tfca air forces ara asp c daily ssasitiira to cfcaage* 
"i^ aajtla of attack* r:ia freUtt say tksrafor* *s rsstrlst*- 
*4 ts tia an* *£ clastic srls* twist ia£* 

J^.:* ; -|SiT«»,.**iat of. 1Aa.«dtax» tlia air farefP ar* aal^- 
e*£Ut-*»A far a givaa «lo#1s of attack *a& a ffirac 4y%s»lc 
jrsasrars* Tr^e tfeaa folloi? certain aaels* sf wiSNl twist « 
f&s fis&i twist " -apga tit* eca&lttsp t&at t&a 

twist will laai to t&s saaaa ras&ltl&c i^istv-: 

Aaroijr^^ls Itodatcetsiala- 

fas symbols 3>**& la tb* rssa&l^ia* sact lasts of t&« pa- 
^#' a?a lltial *tar* far rafes^wcs* 

at, dlata&a* of asy palat ar sse&lss alo»£ tfcs wit*s 
sjawk fro as tfcs csst*r wisg saef lca ( plaaa ef 1712^ 
c»etr^) * 
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wing, ck-ri £h* aistajice ~ cr £ » 
speed of f licit* 

▼srt leal demvash Telocity isdueed "fey the tra 
Icjj vertices* 

ie et t&ek* 

twist* 

feting area* 
iift of *fc© 

profile nrac <*f 

jaar-fcafct of the wlr* air :srce« with resp#£t t*» 
profile l*a£i&€ ^ig** 

^ f a>«l^is Hit coefficient- ^ 

-5~ , absolute drag cosff id*at« 

q 3 

*j s 



9 * 



a S i * * " * 
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aoaolait dla*a«toale*s coefficient a. 



411 raises r*£*r£in& tfc* crater **a£ *#* 
=c c) auro 3#aotod i&o rescript sere* . 

Is *&41tio&, tfeor* lo.tfc* tyafeel %** ^d*soirI^£l 
glo of &itaeir of ti% *t»£ ?io*«nro<a *lth r#*p*ci to tko 
ijltt £iroetios.« The $* %«^„^etrMto ; tSte , aria*; 

ea t&a iroo^otrieal the efJToetiTO e^les 

it tko lift eoreff leimfc" eorrot^isi 



io#« 



it$ to tl» c*as*tric«l as«la of attach c^. *Ea« coaaao- 
*#eil«» l*iiss profile) t*r imf4ai*o wis* *p*a« 



mi 
wis* 



jr Wf ^ s txo first fTssAiMMitfcl 3?ro%l0£» !«*?» tKe 
;l*tio& of th© air forces {lift district* si alo&£ t&a 

aso£« fb^jf tiarfe £«rs* 2hrmrritl f * sfowsol* for the 



Wsrofe?. a.42.tti5stil. lift -iiatfti 
iio " ert£lsal olliytis 4iet*i1s 
^.i.. ' si~£ tko EajESitaia of---.! 



tlO 



fir: 



Still 



dKttLtS 1 f CaPW^JLl*. tKatc5 

,ei«*t c . - -< t3u 

3*4 tie * im^g : iffift* "f^S 

(roif orete* 3) * {If Vzs 











• * 



rtfc} o* "iirl«*;' : tff - 

L£0& C*l*^«it« 
L^es TOTJ 
Lie -ELOtfcad &or*l- 
of lots 



a priori, me- 



a^irst «rouid few to bo 
etuis 9 fcotr&TOT* is ooyo go 
of it 1»t& tto curte of tho.trfcag twlot aXo«« tio ^rin« 
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ecd the values of the angles of teisi saty fci calculated 
arisheat the fore^sisg assart.* lot.) 

Static T-cadsccstals 

The second f aaosstaatal prcclea, the calculat ica cf 

the wiag teist fcr a gives lift dietrihatloa, I* treated i 

ty aeaas of liaes cf iaflaasce for the stag telst. fhey 1 

are the results of as exteaiad research (laioraetioa hettfeea 5 j 

the spare ia* to the rihs) oa the eiog frasteecrk of the '■; 

Seise ailitery fighter C.27. shear, ta figara 1, a ad fslly ;| 

described ia r*ferase« 4. fats fighter lure aa mll-a«tal ■ • 

■al-iaiatat f reswear* - sri*g aith tea parallel asA identical t?1C'-j 

spars* ^^.".1 

fae erdisstes of the liaes of iafl^eace give the *»- ^ j 

gle* Of twiet aloag the etag spaa fcr aay giver. *i3£l£ 
vertical lead of 100 kilograas act lag st t*c peiat* of oaa 
cf tie spars, those tee prists bsiag svrrsatrlcaily pSaesd ;", " ;! 

with regard to the ceat ht *5eg sect ica. Tor givea iiftrijb- ! 
a|ed. load* eat tag oa loth spars at taa saae tiwe. the or— { 
Hastes YsTrVtiig :'*wrrs shewiag taa differeaee sstveea the '* 
load oa the free* spar sad that ca the rear s»ei he aslii- 
plied fcy the erdiaatos of the liaes of tailsesce. Shan ' 
taa assies of viae £eist arc gives as the istegrsis of the 
carves oMaiaed hy the above ssaltirlicatios. ?ar sqsil 
loads^ oa" hota' spars eetiag la the saa* direction pure via* 
hsadisg v-.t&aat aay twist lag is ohtaiaed, 

the liaes of iaflaeace are shoes ia f igtre 2, A* ihe 
wixg is of the seaicsai Merer type Ca so-called. * parasol* M 
eiag) , the liaes of iaflaesce were formerly referred to 
i^e- pciats where the strata are attached. Is this calc^Ia- 
tlaa* however* these i£fiu«»e« Uses sast he referred t& iise'.. 
caster eiag sect lea heasase of the re^cirsaests of the aers- 
ayaaalg ealcalatieas. That, cfcaage ia reference was aceoai- 1 
plisaed *y sahtmctiag tike ordinate* of the aflnesje lias 
holcagiss to the center wfnj; section frea the correspoad- 
tzg srdiaates cf the iaflaeaes Uses tsloa^iss to tha oth- 
er sect lose, la that way the eagle cf tsist at the ceatar WSm 
eiag seciioa aleays eacaaes esjuai to sero asd the »i35 

seess to he a real caa tiler rr oae. The lias jf iaflasaee • 
af the sect lea *«*-•? t'aj eirrat* «*re attached so* Is the 
saws as the earlier Itae ef iafiaeace of the ceater wiag 
sectloa, except that the siga ie chaaged. 
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The r«*^$rfc- id^s i^inc rear fee as gim, tits eaJLenaufcr* 
t icn« usixc the ZmZ7 s# as eaac^le, fcllea. 

fSa *i3g olaa for© is csaacec sli«£tly a~ ellip- 

tical $2*9 viifeT *aarly the taae area (fic* 2/ 

S * 1**5 

a^i e racily tfcs me *paa 

as t2ws.t of ih* B»£?„ tbe Mmuub else rd ■ "he las 

Foirtaer. a plane *i££ ia a«*tt»e4-' viifcsrat aa? o.ri^ifc&l 
t«i*t, ttaTlas thn me pre file alo££ the aaxtir* spas t f . 
serriag tM.« profile for asy arittg £efors&atiofcs« fJnxs a 
pcre elliptical lift iietri^tloa is ofetaiae£ era t&a pls^e 
alas* ?&e al^c plas fore is placed in intcS a. vay that tfc*- 
distance a 4f lie carter Ilae 'batvaait . tfiw tvtt 
.tha laa&i&g adge of vide tka 'ebsstist uko of 
3?il5 rcrcstit of tfca trirg: cliord* 1* &ctt* is orier tc 

simplify the aetlcalatiosuu As tftc static '^3#-c*il atrae- 
iura is ayi9^trieal 9 th* center liafe ia tlio ss-ealla* 
'*al#f*3;c triajr Asy load aeii^ r *isa£ *£&t 5 axia f>r*-* 

&-.ica* $£&re ?i&£ "fec^diar as coth '-'the apar* lw?2.d identically ♦ 

t&a profile Sat titles 333 C aee rararesca 4) is 
iftss^^ /?ig^r& "4 sic-?* ibiS« jrsf lie " ttt&dt^r it a ;.-p»~ 

tmt- fcf Jsrf Ik lie spas. ¥o efctals tlm ^uatiost 



*3iar* fig is tl&# angla af attack «ith raspact i* 

. r . pre file ch&riL* 2se**sure& is ri£laat» 

A©? 

fffce slope ~ & #2C*2 - 

Artier C a * 1,2625 (x 3 * 0.2S5SS) 

C_ ■ 0.242451 + 0.05532 



1 



2«&,C«A. Sactaical Sote So* 520 



Tal<a*s or • f(€ ltfc ) f#* larga aa«l*s of Attack 

S&a CalcsLaiica of i&a As^la* of Iwltt 

3 T ^sas ex lines of isf l^aace * t&air criiUtata* 



tsiist 



tfe* j:«iaral aiyrssaio* for the assies of *is« 
* ^ / t &p ix 



_k*iB*&, £j Ui* dif5er*a*a ^at*a«& the load 

per ^sxit laagtb of the ^rost spar *» d * h * foy 

**::.£ tit of taa mr spa* ps* - p T - p £ - 

flia vertical viae load is ajwoadisataix e~ual to iha wing 
lift par XffO£tk (assise ccsri&o if ike 

aagl* erf attack «qft*l tc caity}* 



approximate Slatane* 



£>v*ia* its poi»t of ayylicati&a at aa 




3«i 



iae£is£ af *3fct wins* 



lift ia nc«r ilstri^ieA %*i$jre«i ^ots t.Sta 



.spars • 



rherefore Caea fig. S) 



e s&$g cestrlfefctea to the aa«t^4 



it*. 

dx 

On *he et^er ai4a 



8 



A, fee2«iical ISet* re. £20 



and 

results in 



*S« %q t 48 = Cg q f fix 

ex 



V a h - d 



iff? - C 3 * t 8 



flti 



— — 7 i 



» * k ~ 29 j 

if 

P y - >~ - £p * ^ « i. 23 - T t* 



r - 5& r * 
r "F M 



i 

I 

* C.2424 C t * 0.08922 f 
2S ■ 0.743 t 




2* / : 



▼ t, 

c 



«1 



r.A.c.A. s«c2aie*l rot© ro. sco 



9 



0.25£2 Cr^ U + P f ♦ ? S*> 



4* L 2 e 



?rois i« oMe. Laad the evez pcwar series 

tlwe e&effidcata 2*. I* — - - centals Log the tc.-xs 

loplscis**; cx tp B dl a?ad consider iae tluett ths ordinate* 

i arc iaaed on ICO ivr as a aait* and «rita 



c 2CC " " " SCO 



tLero i* o ste lnod 

v = ti + i/ « f :j / T r i* di - x / n I* it 

n o o 

The rarves f t jfj are si^^m in figure 2* Sy 5^?Mc?tl 
£rt*£ratlam 

$3 s 0.12447 I * 8«0£447 i + Q.C3303 M - C.0355S !I 
to 0*23850 I * 0.15620 L * Hi ~ 0*07164 X 



10 
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replacing E, L, H, sntf If b7 ttiir express ios.* 
Or [0.5149 + 0.2183 y. + 0.U57PJ 



" 3 10C * 



0.2552 ► 



4: L 2 EJ 



Ct [1.0495 + 0.5363 |ft + C.2734 t>~ 

«s - ioo i— TiTT — °- 7Z02 > 

"ii* L 1 " 2 " e J 



£fea coefficients \l and P for generally ^Itcs* 1 a I- 
uet ftj| and 8* srsst fcc sale -i&*>ed. Jtust^tx dor^lopei 

tic linear equations 

Ai - H Bx - P C- * 0 



1 • H \ 1 - y 



32 \Ct / 41b 

o 



JL,, 3^,. *ad Cj are deduce! *jr rerlacij\g . t t . acd 

Ci 1v C y^ . . ead £ a . 

the eqratloaa becosse 

*i " t 5 3 - ^ C, = 0 



sac*: ios ttfed fciUf H2g*#fl s>f ttrlat r 0 uuS 6 5 » :*e« 



li^et tlie cs*vf £ it ier$ a u a&£ 5 CSaketi«»i of • a sad 

V lute the iqpmiicmt i a as>d i £t tftiterc is vct^i-ec, 
aft or *£Se&ll«l t ra : .2: : s ran* f : : B 

* rr= <C.C229 'i y - :.::-33 |« ♦ 8*4023 - 0*3582 f 

js^G.sm £ 3 - mmo 5, - &*3aaa - 0.7302. 



°* 100 I 
Qba aol-tio-tfl are 

D _ 1 i 3 - 

— — .. •Oii304>2 



JS. 



; - 1 



regiectir^: *tc- Till; Qtaw i= 2n;a»2ra*»r ft&4 doac: 
.or, the siSjIc :z?zxilus ars d«ri-r:.£ 







° 

; *cr.*tr:-**I at^ie of <a**ac& ft i&& center 

soetica. ;.Seo fi*». 6 sad 7.) I^rther^r©^ ** aay 

r-r*. *«*-sr* ^. fc* «»&■»• etj^ai hi stro tats * 

U#». % *s At tills *agl* of att**& th« 

slag -jar»*crt«» it? s>ri*iaai satsrissfcea s5atj»»» J»i f $ ~ 

t&S&dS* H^/sf » !*•»# at * *t-««£ of a%aat tSC :-^{h %t 
*ras IOT«lt th» Ai^jts twist cr-li€^tl7 fcsccas ir~ 

f ia.it e f ; r ill eagle a cf attach cf ?>-i easier * tr*a*; tae- 
xiss. rsi'i T»ix*'cf .'jraaaie psrs&sar* r*£r«««&i» *b« xlsr 
St a* .ti- tersieaaX »tufetll»jr ef *»« viar.^ (£** 

The ratio cf :a»£ait*ad« ^wivesa S» Si i» ^fe^i 

* 2.1*1 

Si it is-i-icci. **lat taa e^rra aiswwrlaJ? t£* al*trilat£ft 
y> sta - ;. 2r. cf iw*«* si sac al3£ »pa» wi" 2 tl?c,r 



0*3; » » c2& W#« l*e*. * SSS kaua ai 



*Ta* rset&tMr *i»a«» *© ac&a©wX»«c:3 *ia*a«ss e? Br* 
Sflacllt ik* hU?»:: fe* *b©**£ Is. :s* ?saear«& *r ? " 
lliiti ©eftTssi Italian pas*r*. 



telale&l Jot* *»• 13 



soa A* will *• ***** Ui*. S). *&« M f t * 1 « t 

nt: U>e «l»c lp* V*««iss SQ $**e*3* larger 
*5i«T*f3?*. ttoe. tfisg tlp» wfcj c-~»ily a *J* t *"T. 
stalled fll#U. 31se« fie* fietae&e* !t**lf ma t«t 
l©*?er *i«e of tKo Tiag * ip« «i *M» secant, t&ere srlll *o 
a ee&oldera*' £ dB*r«j* is air feriwt* rateJi m.? &t*o 
5-sb«l13« £e fciag o«:i21«*ie3SO. I^i* exflaseiias* la s-a#- 
pstsi I? so«s research* recently aada Aefcer*i *ad 

S» 1* !ffca&er C referenda 9} . 



ths caXc 

dyadic 
*la<» £gs 
ilie late 



*h* ?el*r Of the Slactie *i»S 

q£ values S3 aad b* 
»2i Of tSsfl Value* U e&i ~ • 
r t-hcref 5TO ~e calculated alec£ 



&1» outfit: 



« 0# t i 

i * ft * < 



: t*iot 



lift 

sr.* tef fcls* 



sly aSasfea, "b? 




,\? i* 



. Ja.eis€ bo* --"f forest 14»<» of i:sf!u*aco alt 
ardlsittaa these iateerals «re *T»l*oate* to fis 

tfcSss?s Case S) 



too 



G » C 55 & 



S 



flu 



r^e^it^Ti:?* fct wise wit?* !*• •>«ote**: 



all tUtt l>«al values Cj, ssa Ctj 



■^♦a as a7tT.Ji£« ral^aoo cf 

irau? 5f feBe is Tsrre3ar.tc4 ty t»i coefficient tjtfjfr 

{2*3 fcrtsalaa dcrcsleptsd ^y JLsatut**} AH tlieoe V^aoo o»~ 



14 



sUo *i* al«ttic« of $* l * r * of iaa olastio aim*. (So* 
fl^t. S «&£ 13.) Taa la4«c«& yslars la iigar*. w *?• 
8^5^ *y iaaiiss. 5»* pslars ISat i*eiaa» i»t prattx* drag 
are *©ild* 

*1I tfca polar* fc tariWlh tha ?»i-* cj * 
r«8jwa41ac 4a tha raltio C-, ' S.SS9. aaers iaa wSa« 

o » — 

areasrrss tti origl&al aattrlatee shapa. CSe* referaaeapw 
Zrtcaatl? tic *ia£ tcist is &?pr©cla»l* wfcll «S£- 

e ic* of attack, at val**a of C£. corr#*poae- 

ir* attbfr to laral f«C*t aitfc f*il ^ead or ?^****~;? 
to aiTia«* It s*r also a* 3L«ti^cd tant for ia* elastic . 
rria<, ifco rftl-B# c£ ■ 0 do as act corraaposd to ta* eaa- 
d'iiea is aMaa iaa local T*l-e« of the lift so*m*i*m* 
a-* «aaai to saro* «* **» *k* ** ta orljlaal ...lr*C- 

id) Sat aaa tia castor slag parties ? roc*:e#a * pco- 

UIto lift that is oos^ora&tod far tgr asfatir* Ifcft at *h« 
a»ag ti ? s. racrafore, £*• saaicaatileTcr *ia# «T *• 
stressed tjr additicaal feeadisc to each a decree t3tat it 
1-7 c ?ea eosoev dax£arati*. Oa t2tc etser hasa. the tead- 
ia« strosa tat? fceeeaw aaallar ia the case far valca all 

--a either poiitlvc or ae«ati*e» 

%tw6 for tae fall ceailleTer *i&g» *s 
eceatraiad at the c«at«r -rtc* sectira* 



laesJ ralaee of 

jls is especial 
,e «ia£ load is 



paler* als-J iaelado tao Cg. cxdrra* of t^a 
%i& wfay, ?^cso eeeffleSeal* of ;itesia* j&saaaa ireeali 
frea the lateral 

h/2 

% ^ * A3 



a 3 *© 



frsot tfAioa 



t I 



!?7 a ^asitSaratioa st 



S - | o % 9 



43 m t dX 



ftas » ~ a 




laa aaaarical Balerclatians x&sv_tfea* for 5^ » coBsiaat , 
tiara i* elaovt aft clause C» for d«f«r«4 ralaea of 
tsa dyaassie pre retire iaaieaies taat taa «i*c 

eaawat l f*r C," « ceastaafc ie **ry ali«**ly iafXaaacod 

^ tJts arl»€ twist. (Seo else rcforcacas 11 a»d 1* aad 
M/clicgrapfcy of r&fcrcace 11.) Tio rclatiea 

S| - 0*^008 + C.G?52 

»?iiea caa aaod *t first only s'er l&e rigid wiaff oay also 
Be asai for tea elastic aiiSg* 

fits X&$\t~. Of Siag Tris* Uses 2o Caas^e* 

la Peszsaasa Tclocitles arc Csasifisrad (Strip Uctaad) 



It cay be latercsiiag to glTC tac resalt a if tho ap- 
? roxiaat9 calcalatioa of »U* iaiat W tie strip a*iaed. 

Ic fftis case tfce lif* disirlcailea is girea ay tie 
geometrical atrial cf attack ao e-ieaa is the polar cf tee 
rigid xrf&s ^»ita ssa £ir«£ aspect ratio 

*t*o - 5.34 

Ihesa aaglee «£ *Ug ivist differ froa the fa near ac- 
curate ralaas ley cecal -S perceat tc 15 parceat* S&* c«t- 
liae ©f taair e-arre aloag tae aing epaa la giraa .a tac 
felleaiagi 



0*449 ^ 0*703 

t&a c*i ileal ayxta^ie pr**ai^r* atecrooft 2*CZf *t0 3o/nr*t 
errors &bcut €50 is/i *t *ea lairaX. 
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t*ia slso&I stress calculation the aa«l«V 
ivist are alsc tItcs tie Integral 

b • 

>ut *r* set hss So c.ac^l&tcd iatre*sutift£ t&a 
forces* ft<£iB§ os. ££& rigid trine, as. as laflueac* of tfe* 
tvist "upon Hie &lr fores* t* -4T.&l&ar£4m 

tlw rasr^Ifcs arc 

$ * t„* 

§c ^S 

$ * ' 0 * 

S&a of iiiif irwr* is practically tha s^aaa as ii* 

er^e *&s 0fct*ii&3 fcg* tfca ac«rar&*a 2«*e* 

tae trEtll*« cf th* cv*rva saving t^i* tv&at.alftac »&e 

spaa la *ie- axatxjrie is the ****ia» ?aat~ar cr fcat ihm ii ~ 
Vsrastlaa batmen rl^ft tvist a&d mix fare** Is c«ti*14«reiS* 

Si* ^t*tjU& £ail?s$a t&*sa relnsa t^s aecs?*t* 

o&ti i« ffif** X r i r *et. that thase apprcrij»te TaXaas 
r^*asi&$ tie i&s£e«ts <m its cumt c? tie a^sterata ?al~ 
at $ - 0* If fee ti<£ critical raitj* t&# fy- 

pressure of thz si^la tjr*t#t&i atfcliillijfi t&*r* 




T&a valtx-s la th* £-»T*rAhi!t*i % jrlTes it* l&ey^Ntii $f the 
£l*s of wiag to ih^ mi^il iat«rf*r««« ^tvsisi 

&stfaxi'&t isns s&i ^ir ^orc«s» 

S&a results prosa&tad ara tfc^as <if ii* prsaami 
s*&T4&u 23**$ ra^i!ra furtiesr c^.ecii^ to s&aa aa* *aii£ 
i&agr rajr %a for casaa aere gsaaxal tLi«a %1^4 a£ *k# aaK3>* 

pi** 



Asoctvit, ait Calruiatloa of ?s.p»r«& 1*«s«pl&«* 

&iu se* sera, ~.a.:»a., i9$oi 

F-.**^, l.i T-ic e*r&*r»A«if tHaa £»£§*» dtektt** t&s do-;- 



HP, ! 
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